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between 60 and 60°C, and 9 keal/mole in oil at>80°C, This reduction is 
due to the effeot of o41 on rubber oxidation at high temperatures. 

£u17 keal/mole for the aging of stretched rubber in oil. [Abstracter's 
note: Complete translation.] 
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AUTHORS: Degteva, T. G., Nosov, Yu. Aw, Lazarenko, Ya. F., Fedorova, 
Vv. G., Kuz'minskiy, A. 3. : 
eee oe oy 


TITLE) Aging of rubber paokings in oil _ | 
PERIODICAL: Referativnyy zhurnal. Khimiya, no. 13, 1961, 653, abstract 

7 1317331 (Tr. Ne-i. in-ta reziny prom-ati, ab. 6, 1960, 69-83) 
TEXT: The authors developed a quick method of estimating the service life 


of CkH-168 (SKN-18) packing rings in 01] at~20°C. Tests were made in 
speoial imitators simulating the packings of machines. Rubber rings 


originally compressed to 10-30% aged between 60 and 80°C. Deformation and \ 
radial compression were periodically measured. A contact pressure of ih 


2.5 kg/om* is sufficient to make the packing completely tight at 20°C. In 
thia connection, ~ 100% of the permanent elongation (€) 1s acoumulated, 

and the stress nearly vanishes. After finding the kinetic curves for the 
acoumulation of & , the authors determined the apparent aotivation energy 
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of aging and the service life of packings in joints at 25°C, the latter ! 
being about~10 yeara (considering the correction factor). The service life 
was practically caloulated for £€80%. For packings operating at -60°C, the | 
oritioal value of the contact pressure required for a perfect seal rose | 


from 7.5 up to 13 ke/om’. Leakiness is related with the loss in elastic 
properties of the rubber. [Abstracter's notes Complete translation. | 
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Surface crystallization of the ingredients of rubber mixtures. 


Trudy HIIRP no. 6:691 '60, (MIRA 13:12) 
(Rubber ) as 


u 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928110007-3" 


BARR ri PLIST SF 


pbii ice FOR RELEASE: 06/19/2000 


2 shbe 


CIA-RDP86-00513R000928110007-3 


= era, 
; 26880 
8/081 61 /000/013/020/028 
‘\s.930° B117/B203 
aurnons:  Angert, L. Gey renchenko, A» Ie» Kustminsktys 4s Se i 
TITLE! Yolatilization of ingredients from rubbers 


PERIODICAL! Referativnyy ghurnal- Whimiya, no-« 43, 1961, 6525 abstract 
4311328 (tr. Neode in-ta regin. prom-stiy 90» 6, 1960, 92-101) : 


geXT: The authors studied the kinetics of volatilization of Neozone Dp in 
N. flow from CKE( SKB) plates with & standard surface and given thickness | 


(n)- The kinetic curves were described with an equation of the type 
o/c, = [i - exp(-kt) | (r), where © 4s the amount of ingredient yolatilized 


at the instant ty in % by weight of rubbers C, the initial amount of the \ 


ingredient} and K the rate constant of volatilization. The activation 
energy E) of the process is 14 keal/mole- The. equation 
Ke K, [exp (-B/RT)| C (w,/ (> +0,)) (1 + ac,)/b (II) was derived on the 


basis of the found dependences of K on temperature (Tt), flow velocity of 
the gas (w,)s Cy and h. K, 18 & constant depending on the nature of the 
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substance studied and of the polymer. a and b are ex erimentally found. ! 
The loss of ingredient oan be oaloulated from (I) ana( It) for various 

polymers and test conditions. The volatilization rate decreases in the i 
order of polymers: polyethylene7fluorine rubber7polybutadiene rubbemCKC -36 , 
(SKS-30)>CkH-26 (SKN-26)ynairit (this agrees with data on the ohange in 
solubility); volatilization of SKB is Slowed down by introduction of filler, 
more by channel black than by chalk. In radiation vulcanizates of SKB, 
volatilization is slowed down by an inorease in density of the lattice. 

batracter's note: Complete translation. ] 
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Evolution of hydrogen sulfide during the vulcanization of 
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‘ AUTHORS: Angert, L.G.; Kuz'minskiy, A.3. y 


v 1 
TITLE: Aging of Rubbers Vulcanized with Thiuramdisul fides ” 
PERIODICAL: Kauchuk i Rezina, 1960, No. 9, pp- 15 - 20 


TEXT: The aging regularities of thiuramiisulfide-vulcanized rubbers (L.e., 
thiuram rubbers) and the causes of their heat resistance were studied. The CKGB 
(SKB) polybutadiene polymer was used as the object of investigation, as well as 
its non-filled and partially~filled vulcanizates. The aging process of the mate- r 
rials was’ characterized by the oxidation kinetics, which, in turn, was determined 
on a "micro-oxidation apparatus" (Ref. 5). The stability index was determined by 
the oxidation rate in an induction period and by the duration of this period. The 
change in structure of the vulsanizate during the aging process was determined by 
the magnitude of the static modulus, i.e., the vulsanizatea modulus determined af- 
ter 3 hours of relaxation of tension in the sample, at a constant load. The ter- 
perature range of the investigation was between 130 - 150°C. The effect of the 
presence of zine oxide in the rubber mixture on the heat-resistance of the vul- 
canizates was determined. A high heat -reststance was obtained in the presence 

! 
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of zine dithiocarbamates, which are effective inhibitors of the oxidation process. 
They are formed by a reaction between the zinc oxide and the dithioosrbamic acid. 
In the oxidation of the I vulcanizate, from which all free ingredients were ex- 
tracted, the induction period was absent, an autocatalytic process began at the 
start, and the sample rapidly deteriorated, since in this case the pure polymer 
was subjected to oxidation, encased primarily by transverse tonds of the C-S-5 
type. Thus, the effects of the individual free components on the oxidation pro- 
cess of vulcanizate I were investigated, and it was noted that zine oxide hardly 
affects the oxidation process, thiuram has only a slight effect end zine diethyl- 
dithiocarbamate is a strong inhibitor, especially at a temperature of 130°C. How- 
evar, the latter does not inhibit the process of thermal change of the rubber 
when oxygen is absent. In investigating the reaction mechanism of the dithiocar- 
bamates as oxidation inhibitors it was found that during the inhibition process ; 
part of the zine dithiocarbamate gradually reacts with the molecules of the poly- 
mer, aS a result of the interaction of the dithiocarbamate with the ROO‘, RO° or 
R" radicals, or with the intermediate, non-stable products, sush as ROOH, RCHO, 
forming during the oxidation of the polymer. The data obtained revealed that 
dithiocarbamate could not act as an inhibitor of the thermal change in the poly- 
mer, and therefore, does not react with hydrocarbon radical (R’). Its action 
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should be directed at oxygen-containing active centers of the polymer being oxtdiz- 
ed. In studying the effect of the mutual action of dithiocarbamate and phenyl-f 
-naphthylamine on the rubber aging process it was seen that the addition of phenyl- 
-B-naphthylamine to a nonfilled thiuram vulcanizate (containing dithiocarbamate) 
is rather effective. However, the effect of phenyl -8-naphthylamine in filled 
thiuram rubbers depends on the rubber contained in it. Phenyl -§-naphthylamine 

and dithiocarbamate taken together are most effective as inhibitors. The most 
effective salts of dithiocarbamic acid as oxidation inhtbitors proved to be the 
ethyl and butyl derivatives of zinc, copper and bismuth dithiocarbamates. These 
compounds should be used in combination with antioxidants of the amino-class in 
order to increase the aging resistance of & number of other types of rubbers. 
There are 8 figures and 18 references: 9 Soviet, 8 English, 1 German. 


ASSOCIATION: Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti (Seten- 


tifio-Research Institute of the Rubber Industry). 
——— ns scnitesearch Institute of the Rubber Indust: 
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AUTHORS: Kuz'minskiy, 4.9.) Frenkel’, R.Sh. 


TITLE: Investigating the Effects of Scorching on the Properties 
of Rubber : 


PERIODICAL: Kauohuk 1 rezina, 1960, No. ll, pp- 18-20 


TEXT: The authors point out the formation of transverse bonds in the 
case of scorching, leading to a wide range of changes in the vulcanization 
lattice density. Attention is drawn to the fact that in addition to the 
transverse bonds being broken when rubber is processed on rollers, destruc- 
tion and a branching of the molecular chains can also occur which in turn 
affect the physical and mechanical properties of rubbers. The authors have 
attempted to estimate the degree to which scorching of mixtures oan be 
permitted without causing 4 significant drop in the mechanical properties 
of the vuleanizates. A study was also made of the effect of the nature of 
the destroyed mono~ or polysulfide bonds, on the technological properties 
of the mixtures and on the mechanical indices of rubbers. Vulcanizatas of 
non-filled mixtures based on natural rubber without sulfur and with thiuram 
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and vulcanizates with sulfur containing 14f (DFG) 
The vulcanization of the mixtures was carried 


jods of time in order to produce vulcanizates differing 


objects to be investigated. 
out for various per 
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were chosen as the 


in their density of the spatial lattice and the vulcanizates obtained were 


processed on cold rollers. 


mined by the 


geen that vulcanizates containing monos 
an equilibrium coefficient of 3-4 kg/om 
and immediately form a stable skin. 


The density of the transverse 
method of the equilibrium coefficient. 
change in the plasticity according to Carriere, of vuloauizates with 


different thickness of the lattice, when processed on the rollers. 
lfide and polysulfide bonds with 


rapidly deteriorate on the rollers 
Vulcanizates with higher values of 


bonds was deter- 
Figs. 1-3 show the 


It was 


the equilibrium coefficients were also found to pass into the plastic state. 
It was noted that the greater 4s the density of the space lattice, the 
longer the duration of the rolling process whereby the vulcanizates with 
monosulfide bonds passed into the plastic state more rapidly than those 


with polysulfide bonds. 


properties and aging resistance of rubbera 0 
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Investigating the Effects 
yuloanisates Having variou ond types. Prom: these data it is seen that~ - 
with an inorease in the: lattice, thickness ‘in’ vuloanizates with the mono- 
or polysulfide bonds: the phyaico-mechanioal properties of the rubbers 
produced from these vuloanizates decrease, The following conolusions aré 


wee a et ete aye em eerie eam np eres 


 yollers they. are converted to the plastic gtate. 2) Vuloaniszates with an 
equilibrium coefficient not over 5-4 kg/om* rapidly deteriorate on the 


e . ollers and immediately form-a stable skin. With an increase in the thick= |: 


ness of the lattice of the vuloanizates, a lengthy processing time ia oy g 


: “Bequired in order to cor.vert these to the plastic state. 3) Vulcanizates | 7 


“ith monosulfide bonds pass more rapidly into the plastic state than 
those with polysulfide bonds. 4). With an increase in the thiokness of the \/. 
¥vulcanizetes with mono- and polysulfide bonds the phy sico-mechanical — 
.properties drop in rubbers ‘obtained from these vulcanizates. The aging ee 
resistance of the. vulcanizates obtained from monosulfide bond material . 

- €oes not change with an dnorease in the thickness of the lattioe and in j 
fubbers prepared from vuloanizates with polysulfide ponds it sharply falls.: 
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Fig. 2: ; 

Vertical legend: 

Plasticity according to Carriere 
Horizontal legend: 

rolling duration, min. 


20 u0 §0 F 9 
Neodornurtcanacme Cruesanes, wu! 


hange in the plasticity of the vulcanazates with polysulfide bonds in 2 
olling: l-vulcanizate with initial equilibrium coefficient of 1.7 kg/om 
3.0 kg/em2, 3-6.0 kg/om*, 4-11.0 kg om?, 5-18.8 kg/em*. 
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Fig. 3: 

Vertical legend: : 

Plasticity according to Carriere 
Horizontal legend: 

rolling. duration, min. 
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Table 1: Physico-mechanical properties and aging resistance o:’ rubbers produced 
‘from vulcanizates containing monosulfide bonds 


© 
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Tun eueen By RR : ay | 3s 
- 7 A) 9. | 38] fe | GE] ge 
aad] ef | G2] be | BE | 28 | acne [estes 
| Eke | 3a | 68 | 8b | 28 | as | emmy perme 
Vcxoawat ws we et ee ee 15 | 228 | 800 4 | 5 | Ita] 0,95 | 0,93 
Ha nyaxanssara ¢ pasuopectt ‘wonyaen i,7 ‘raloa, . : 
BANBUOBAHHOFO 7 MHH, . . . 9 | 157 | 700 6 55 | 10,1} 0.94 0,37 \ . 
Ha nyakanusats ¢ pasnosecnsim “woayaeu 3,0. ne/cut, wh 
BaubuOBAHKOTO 7 MHH. 6. we 5 | 150 | 700 6 | 50 | 9.0; 0,82 0,85 : 
Vis syaxanaata ¢ pasonecntim wonyaen 6, 0 ‘neleu?, 
BuMmuosaHHoro 40 MHH. 6 we tt ee tt ee O | 135 ] 710 4 | 35 8.1] 0,71 0,87 
«> & Byakanwata ¢ pasvorecnum, boRy.en i elen, 
Banbtowannoro 40 mint, 1... oye « | 2 | 120 | 735 5 | 23 |] 6.8] 0.67 0.90 
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Table 1 (continued): ® mixture type; (2) vulcanization duration at 4 atm, min; 

tear~resistance, k ome; @) relative elopgation, &; 0) residual elongation 
3 6(6) coefficient at 500%, elongation, kg/cm; @ equilibrium coefficient, 

kg/em@; (B)coefficient of thermal aging at 100°C, after 24 h; (Q} according to eas 

tear-resistance; according to relative elongation; initial; 

vulcanizates with an equilibrium coefficient of 1.7 kg/cm, rolled for 7 min; 

from vulcanizates with an equilibrium coefficient of 3.0 kg/cm, rolled for 7 min; 

14) from vuleanizates with an equilibrium coefficient of 6.0 kg/em@, rolled for 


hO min; 15) from vulcanizates with an equilibrium coefficient of 11 kg/cm, 
rolled for 40 min. . 


from 
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"Maple 2: Physico-mechanical properties and aging resistance of rubbers produced 2. 
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: Investigating the Effect of Scorching on the Properties of Rubber 
Table 2 (continued): mixture type; @) vulcanization duration at 4 atm, min; : 
@) tear-resistance, emo3 relative elongation, &; (5) residual elongation ° 


3 (6) coefficient at 500% elongation, ke/eme; 7) equilibrium coefficient, 
ke/ome3 


coefficient of thermal aging at 100°C, after 2k hn; according to © 


tear-resistance; according to relative elongation; &) initial; 2) from 
vulcanizates with an equilibrium coefficient of 1.7 ke/ em2, rolled for 7 min; 


from vulcanizates with an equilibrium coefficient of 3.0 kg/em@, rolled for 10 min; . 


@) from vulcanizates with an equilibrium coefficient of 6.0 kg/em@, rolled for 
40 min; 5) from vulcanizates with an equilibrium coefficient of 18.8 kg/cme, 
rolled for 90 min. ° 
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AUTHORS: Neyman, M. B., Doctor of Chemical Satences 
Kuz'minskiy, A. &., Doctor cf Chemical Sciences 
Angert, L. G., Candidate cf Chemical Sciences 
TITLE: Scientific Problems of Polymer|Stabilization 


PERIODICAL: Vestnik Akademii nauk SSSR, 1960, No. 11, pp. 36-50 


TEXT: This paper on the present state and future trends of Soviet research 
in the field of polymer stabilization is dedicated in its first part to 

the problem of aging and stabilization of plastic masses, in its second 
part to the same problems for rubbers, Degradation of polymers under the 
action of heat, oxygen, light, and radioactive radiation is discussed. Unde 
external affections linkage, formation of structure between the polymer 
moleoules may occur. Degradation as well as structuration lead to unwanted 
changes of mechanical and electrical properties of polymeric materials. 
Oxidation inhibitors, photostabilizers, aging inhibitors and other ingre- 
dients must be added to polymers in order to guarantee their working and to 
satisfy technical requirements. Therefore, production of polymers and of 
Gard 1/ stabilizers must be developed in parallel. Since years K. I. Ivanov 
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and collaborators have been investigating the mechanism of oxidation 
inhibition of lubricants. Shortl:: ago it was shown in S. S. Medvedev's 
laboratory that formic acid and formates inhibit oxidizing ef hydrocarbons 
and of some polymers. D shevskiy and collaborators investigated 
a large number of stabilizers"for polyvinylchloride! . Aw Berlin investi- 
gated stabilization of polyvinylchloride with epoxy compounds. The mechan-~ 
ism of the oxidation of organic substances, among them also polymers, was 
explained by a theory of N. N. Semenov. At the Institut khimicheskoy fiziki 
Akademii nauk SSSR (Institute of Chemical Physica of the Academy of Scien- 
____ces USSR) it was shown short time ago, that during a mi oxidation of some 
oxidation inhibitors, stable radieals| may form, which were discovered by 
means of the method of electron paramagnetic resonance (Fig. 1). The action 
of inhibitors is explained according to a theory by N. N, Semenov. Measure~ 
ments of the induction period and its dependence on inhibitor concentration 
are mentioned. P. I. Levin and A. F. Lukovnikov investigated in the labora- 
tory of the Institute of Chemical Physics a number of mixtures of mercaptane 
and sulfides with aromatic amines ag inhibitors of thermal oxidation. It 
is possible to measure the diffusion coefficients of stabilizers with 
great accuracy by using the method of tagging with radioactive isotopes. 
This was shown by B. A. Gromov, V. B. Miller, and Yu. A. Shlyapnikov. The 
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problem of finding appropriate inhibitor combinations for plastica should 
be solved not only by the Institutes of the Akademiya nauk SSSR (Academy 

of Sciences USSR) and the Academies of Sciences cf the Republics of the 
Union, but also by the Institutes of the Gosudarstvennyy komitet Soveta 
Ministrov SSSR po khimli (State Committee of Chemistry cf the Council of 
Ministers USSR) and the laboratories of the schools of higher learning. 
This paper deals only with a few problems of the manifold rubbers since 
many articles have beenfevoted to that task already. The chief reason for 
thermal aging of rubber‘at temperaturesbelow 150 C is an oxidation of poly- 
merio molecules with atmospheric oxygen. Secondary amines and phenols serve 
ag oxidation inhibitors of rubber. The aging processes of rubbers are ren~ 
dered complicated by various impurities. Aging of vuicanized rubbers is dif- 
ferent in this respect from ordinary rubber, chiefly because of a number 

of various free and bound components, The Nauchnyy sovet po vysokomoleku- 
lyarnym soyedineniyam (Scientific Council for Highmolecular Compounds) at 
the Presidium of the Academy of Sciences USSR, together with the State 
Committee of Chemistry of the Council of Ministers USSR, on June 6, 1960, 
adopted a joint resolution concerning the development cf scientific and 
industrial research on the stabilization of polymers. This resolution 
provides the organization of a new laboratory ef the Academy of Sciences 
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USSR in Gor'kiy for the synthesis cf stabilizers for the purpose of find- 

ing new types of inhibiters. A number gt laboratories and test plants for 

the same purpose is planned for Tambove’ The Institute of Chemical Physics 

and its Noginskiy filial (Noginsk Branch) are expanding their research work 

on polymers. The following institutes of the Academy of Sciences USSR are 

intended to be charged with these investigations: Institut elementoorgani- 
cheskikh soyedineniy (Institute cf Elemental~organic Compounds), Institut 
vysokcmolekulyarnykh sOyedineniy (inatitute of Hignmolecular Compounds), ! 


as well as the laboratories of the Moskovakiy universitet (Moscow Universi- 


ty), Moskovakiy tekstil'nyy institut (Moscow Textile Institute), of the 
Kazanskiy khimiko-.tekhnologicheskiy institut (Kazan! Institute of Chemical 


Technolo , and of a number of schools of higher learning. The laboratories 
of the following institutes shall be enlarged and new ones for the stabili- 
zation of polymers are planned: Fizikc-khimicheskiy institut im. L. Ya. 


Karpeva (Phyaicochemical Institute imeni L. Ya. Kar ev), Institut plasti- 
cheskikh mass penaettes Institute), Institut polimerizatsionnykh plasti- 
cheskikh mass (Institute of Polymerized Plastics), Institut sinteticheskogo 
kauchuka (Institute of Synthetic Rubber » Institut rezincvoy promyshlennos- 
ti (Institute of the Rubber industry), Institut shinnoy promyshlennosti 
(Ingtitute of Tir facturing), and Institut iskusstvennogo volokna 
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(Institute of Synthetio Fiber). A commission with Academician V. A. Kargin 
in the chair is entrusted with the coordination of the studies on the 
stabilization of polymers and with the preparation of construction plans 
for test plants for the sovnarkhoz. In 1961, the Institute df Chemical 
Physics intends to convene a special conference for the purpose of 
generalizing work in the field of the degradation and stabilization of 
polymers. There are 4 figures and 20 references: 17 Soviet, 2 US, and 

1 British. 
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Summing up the results of the Intermtional Symposium on Macro~ 
molecular Chemistry in 1960, Kauch.i rez. 19 no.10:1-6 0 '60, 
| (MIRA 13:10) 
(Macrdmolecular compounis—Congresses ) 
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Effect of premature vulcanization on the properties of rubber. 
Kauch. i rez. 19 no. 11:18-20 MW '60, (MIRA 13:11) 


1, Mauchno-Lesledovatel'akiy inatitut restnovoy promyshlennosti. 
(Vulcanization) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928110007-3" 


sede testa pon Rete 06/19/2000 


sve calaees er 


ee ane area 10007-3 


68699 


5 /069/60/022/01/001/029 
po044/D003 
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- 


TITLE: Volatilization of Ingredients from Polymers 
PERTODICAL: Kolloidnyy 2hurnal, 1960, Vol XXII, Nr 1, PP 2-8 (USSR) 
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standard surface (150 x 
tube 18 mm in diameter, 


Volatilization of Ingredients from Polymers 


10 mm) was carried out in a glass 
the caoutchouc sample being 
placed on a glass support. The tube was laid into a 


hori- 


zontal tube furamce heated with a silicone cea which 


was forced in from a Vobser (sic) thermostat 
rent passing through the tube 


gram) « 

carrie 

section i 
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100 C. The rate of volati 
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show the rate of volatilization in dependence on the 
three-dimensional network of rubber specimens were pre- 
pared by treating 1 mm thick caoutchouc. plates with X~ 
~ray tubes for radiochemical investigations of the type 
TRTS-ZA (developed by the Institut fizicheskoy khimii 
AN SSSR - Institute of Physical Chemistry AS USSR), 
under nominal working onittions of the tubes of 80 
kw and 200 ma. There are 1 diagram, 8 graphs and 18 
heh aaa 10 of which are Soviet, 7 English, and 1 
erman. 


ASSOCIATION: ‘Nauchno-issledovatel’skiy institut rezinovoy promysh- 
Lennosti,. Moskva (Scientific Research Institute of the 
Rubber Industry, Moscow 


SUBMITTED: December 7, 1958. 
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AUTHORS: —«- Kuz'minskiy, A.S., Gol'dfarb, Ya,]., Fedorov, B.P., Zenchenko, 
wAzlrgeKogermangaAP ., Gorushkina, G.I., Angert, L.G. 
TITLE: The Synthesis of Some Thiophene Derivatives and the Study of 


Their Behavior as Rubber Ingredients (Accelerante and Anti- 
oxidants), Communication 2, 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol 33, No 5, pp 1182 - 3187 


TEXT: Some azomethines of the thiophene series are accelerants of the 
vulcanization process [Ref 1], some of them being also antizeptics [Ref 2] 

which is important for the cable industry. The most suitable azomethines 

are those containing hydroxyl groups. Other substances of this type were — 
synthesized, therefore, which differed only in the position of the hydroxyl ra 
groups. The following substances were synthesized: bis-[2-thenylidene ]- — 
hydrazine, pis-(5-methyl-2-thenylidene]-hydrazine, bis-[2-thenylidene ]- peer 
phenylenediamine, 5'-methyl-2' -thenylidene-6-amino-2-mercaptobenzothiazole, 
5-methy1-2-thenyl1dene-o-aminophenol and 2'-oxybenzylidene-2-thenylamine, 

as well as two new sulfides: [ p ~oxyethyl]-2-thenylsulfide and 2-thenyl- 
[n-oxypheny1]-sulfide, The two sulfides mentioned and 2'-thenylidene-6- 
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The Synthesis of Some Thiophene Derivatives and the Study of Their Behavior 
as Rubber Ingredients (Accelerants and Antioxidants), Communication 2. 


amino-2-meroaptobenzothiazole and 6-amino-2-mercaptobenzothiazole are 
accelerants, but their efficiency 4s less than that of mercaptobenzothiazole. 

It was evident that the hydroxyl group positively affects the accelerating wa 
action of the compounds, if it is located in the para-state of the benzene - 
ring, The introduction of molecules of mercaptobenzothiazole of the amino- 
group into the benzene ring decreases the efficiency of the compound, A 

further complication of the molecule decreases the efficiency still more, 

The cause of these phenomena is not known at the present time, The principal 
role in the accelerating action of the compounds considered is played by the 
hydroxyl group. 

There are 4 tables and 5 references: 2 Soviet, 2 English and 1 German, 


SUBMITTED: August 20, 1959 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928110007-3" 


CIA-RDP86-00513R000928110007-3 


si 


s/020/60/135/006/028/037 
B004/B056 


AUTHORS: Lyubchanskaya, L. I. and | ug 'minski A, §S. 


TITLE: The Destruction of Molecular Chains and the Decomposition of 
Cross Links in the Aging of Vulcanizates 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol» 135, No. 6, 
pp. 1436 - 1438 


TEXT; It is the purpose of the present paper to clear up the problem as 
to what structural elements of vulcanizates undergo aging. The chemical 
relaxation of the strain of various vulcanizates was investigated. 

1) Natural rubber. 2) CKB (SKB) synthetic rubber, the cross links of which 
either a) consisted for the most part of monosulfide bonds, or b) for the 
most part of polysulfide bonds. For monosulfide cross links it was found 
that the kinetic curves for both natural rubber and SKB follow the 
equation 6, = o exp(-kt). The constants of the reaction rate for natural 


rubber are 4.546107? n!, and for SKB, 2.1°10°4 nv ', Reduction of oxygen 
pressure from atmospheric pressure to 1 mm Hg lowers the reaction rate to 
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1/5. It follows herefrom that the chemical relaxation in this case is 
caused by oxidative decomposition of the polymer chains. In polysulfide 
eross links, on the other hand, the phere eae rates for both finds of 
rubber are similar: natural rubbers: 4.2:10 ‘; SKB: 3.1°107 


Removal of oxygen is without influence. Herefrom, the following con- 
clusions are drawn. In the aging process of vulcanizates two competing 


reactions occur: a) oxidative destruction of the molecular chains of the 
polymer; b) thermal decomposition of the sulfide cross links. In the case 
of firm cross links (monosulfide), reaction a) predominates. The relaxa- 
tion rate then depends on the oxidizability of the polymers and on the 
concentration of oxygen. If, however, the network of the vulcanizate is 
formed by polysulfide cross links, whose thermal decomposition is stronger 
by one order of magnitude than the oxidative destruction, reaction b) 

will predominate. There are 2 figures and 5 references: 3 Soviet and 4 US 


ASSOCIATION: Nauchno- issledovatel 'skiy institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry) 


PRESENTED: July 6, 1960, by P. A. Rebinder, Academician 
SUBMITTED: June 30, 1960 
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Baal 

AUTHORS: Kuz'minskiy, Ae Ser Goldovakiy» Yea. Ae 

TITLE: study of the oxidation of polydimetky! siloxane rubber 

PERIODICAL: vysokomolekulyarnyy° soyedineniyas V+ 3, no» Ty 1961, 
1054-1061 


ap to obtain quantitative data on 
jon of linear high-moleculat poly- 
assing purified 
containing the 
‘he reaction vessel 


TEXT: The sim of the present study W 
the processes occurring during oxidat 
dimethyl siloxanes. The oxidation was effected by P 
oxygen with 4ott.5 m/min through a reaction vessel 
weighed portion (0.15 ~ 0.6 g) ° 
was maintained at constant temperature jin a boiling Liquid (diphenyl » 
alpha bromonaphthalene or oducts Leaving 
the rubber were carried by the zone of combustion (950-1000°C) s iN 
where they purned to S105; COys and H,0- The Sid, was collected in & 
artz tube filled with asbestos, the CO and H,0O in preg.'S absorbers 
jated to the 


qu 
ne and ascharite- The oxygen assoc 


filled with anhydro 
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polymer was calculated from the oxygen balance. The maximum limit of 


error was 1-2% for the determination of C and Ho} 1-15)5 for Si; and 


1-398 for O56 The solubility of the rubber was determined in toluene. The 
swelling maximum in toluene wag measured by means of a torsion balance, 
after washing out the soluble part. The number of cross links was 
calculated from the swelling maximum according to the equation by 

+ Flory and J. Rehner (see below), » being 0.465, The moleoular weight 
M of the soluble fraction was calculated from the intrinsic viscosity of 
the toluene solution according so Cy) = 2615+ 107410265, The tests were 
made with purified and commercial CKT (SKT) rubber. The purified rubber 
was a high-molecular fraction of polydimethyl siloxane, M2 900,000, 
obtained by precipitating the 1% benzene solution of commercial rubber by 
means of methanol. ‘The low-moleoular fractions were Separated from the 
commercial rubber by heating to 90-100°C under & pressure of 1072-10-3mm Re 
In the first series of tests, the destruction of the rubber wag determined 
as function of the length of heating. In the second series, the kineticg 
of the destruction were determined by replacing the absorbers in certain 
intervals, This series gave more exact results. The kinetic curves for 
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the splitting-off of methyl groups at a58, 280, and 392° are shown in 
Figs. 2,3. Results; 1) The rate of splitting-off of CH, groups at 280°C 


inereases with increasing thickness of the rubber film (from 0.25 to 
0.6 mm). In case of thicker films (0.85 mm) the rate of splitting-off 
decreases, because the diffusion of the 0» is impeded; 2) Addition of 
0.5-1% di-8,6'-naphthyl-p-phenylene diamine which is used in hydrocarbon 
rubbers as antioxidant reduces the rate of the splitting-off of CH. 


Moreover, also the splitting off of volatile crganosiliceon cempounds and 
the cross linking are delayed. . 3) The H/c ratio .amounted to 245-2.9 in 
the volatile products (after deduction of the content. in organosilicon 


compounds), Apparently, q part of .the H, of the GH, groups aplit off is 


bound again by the pelymer in form of OH groups. - ‘d) The kinetic curves 
of the splitting-off of volatile organostlicon compounds have the shape 
of an § (Pigs 4). %) The degree of cross linking at 258°C is directly 
dependent on the number of CHz groups split cff and is, snus, influenced 
neither by the rate of the sefitting-off of CH, nor by that of the 


organosilicon compeunds. 6) In the initial stage of oxidation the ratio 
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crags...inkay CH, groups split. off.is very omall (0.02), but increases 


later on (0.3 for't? mole CH, aplit off). This is explained by formation 
of: inbramolaoular bende Cayatiaastonys There are.5 figures and 16. 
references; 10 Soviet-bloc and 6 non-Soviet-bloc. The 3 most important 
references’ to English-language publications read as follows: D.C. Atkins, 
C.M.Murphy, C.Es Saunders, Industr. and Engng. Chem., 39, 1395. '947; 
P?’Flory, J. Rehner. J. Chem. ‘Phys., ii, 921, 1943; A.M. Bueche, J.Polymer 
Set.) 155 105; ° 19556 ne 


ASSOCTATION ; . Nauchno-isaledcvatel' skiy institut rezinovey promyshlennosti 
" (Selentific Research Institute of the Rubber Industry) 


SUBMITTED:  Octoter 17, 1960 
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//. LILO 
AUTHORS: Kuz'minskiy, A. S., Abramova, T, Ya., Zuyeva, M. V. 


TITLE: Radiation vulcanization of butadiene-nitrile rubbers 
PERIODICAL; Kauchuk i rezina, no, 9, 1961, 12 - 15 


TEXT: The Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry) has carried out a labora- 
tory study on conditions for radiation vulcanjzation of butadiene-nitrile rubber 
mixes and the properties of the vulcanizates obtained. The best results were a- 
chieved with two-component mixes consisting of rubber and carbon black, Channel 
black proved to be the most efficient filler, The optimum radiation dose was 

15 - 20.10°r, Increase in the acrylonitrile content in rubber increased the ten- 
sile strength and relative elongation of the vulcanizates, but reduced their swel- 
ling in gascline-benzene mixtures, Softeners, such as paraffin and stearin, im- 
proved the strength properties of the vulcanizates, Comparison of the properties 
of irradiation and sulfur vulcanizates of CKH-26 (SKN-26) and SKN-40 rubbers showed 
that the former have a higher elasticity, a lower melting point and a higher coef - 
ficient of low-temperature resistance, The two types of vulcanizates exhibit s1- 
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milar strength, hardness, swelling and abrasive properties. The laboratory re- 

sults were confirmed by industrial tests of packing rings made with irradiation 
vulcanizates, The use of such vulcanizates in the manufacture of industrial rub- 

ber products makes possible a temperature range of -60 to 4120°C for the applica- v4 
tion of putadiene-nitrile rubbers instead of -4o to +100°C, There are h tables, 

3 figures and 7 references; 3 Soviet-bloc and 4 non-Soviet-bloc, The references 

to the English-language publications read as follows: A. Chapiro, Ind. Plast. Mod,, 

g, no, 1, 41 (1957); R. Harrington, Rubb. Age, TT, 865 (1955); D..J. Harmon, 

Rubb. Age, 86, no..2 (1959); W. Jackson, D. Hale, Rubb. Age, .77, .865 (1955). 


ASSOCIATION; Nouchno-issledovatel' skiy institut rezinovoy promyshlennosti (Scien- 
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Fig. 1, Relation of the magnitude of the equilibrium module of various rubbers 
to the radiation dose 40 
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AUTHORS: Kuz'minskiy, A. S., Oksent'yevich, L. A. 
TITLE: The II All-Union Conference on Radiation Chemistry 
PERIODICAL: Kauchuk i rezina, 1961%No. 1, pp. 53-55 v 
TEXT: On October 10 - 14, 1960, the II Vsesoynanoye soveshchaniye po 


radiatsionnoy khimii (II All-Union Conference on Radiation Chemistry) took 
place in Moscow, called together by the USSR State Committee on Chemistry 
at the Council of Ministers. Academician A. P. Vinogradov opened the meet- 
ing and stressed the significance of radiation chemistry aa a new branch of 
soienoe which studies the energy of the atom. Its development follows two 
lines: 1) industrial application of nuclear emissions, 2) extensive theore- : 
tical studies of the chemical transformations taking place under the action sa 
of nuclear emissions. N. A. Bach, hairman of the organizing committee of 
the conference, underlined the importance of radio chemical investigations 
as the basis of radiation-resistant materials and for the application of 

i nuclear emissions when conducting directed chemical processes. Special in- 
terest was expressed in the possibility of radiation polymerization at low 
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temperatures. G. V. Uvarov, Vice Chairman of the State Committe on Che- 
mistry, said that radiation polymerization of ethylene, radiation vulcaniza- 
tion of special rubbers and telomerization will be introduced into the in- 
dustry. There were five sections of the conference: 1) the action of emis- 
sions on aqueous solutions and 2) on organic substances, 3) radiation poly- 
merization and action of emissions on polymers, 4) action of emissions on a 
solid body, 5) routine questions of radiation-chemistry investigations. 

A total of 120 papers were submitted (representing 35 institutions). Some 
of the more important papers submitted are mentioned: A. D. Abkin gave a 
short characteristic outline of the radiation polymerization process. The 
process takes place acoording to the ionic mechanism. In the process of 
radiation polymerization in an emulsion the independence of the general rate 
of polymerization on the temperature is underlined. The rate of polymeri- 
zation is proportional to the intensity of the emission in the first degree. 
Cases of the combined polymerization of isobutylene and vinylidine chloride, 
styrene and methylmethacrylate were discussed. The significant role in ionk 
polymerization is said to be played by the surface. Yu. L. Khmel'nitskiy, 
Ye. M. Kononova and V. V. Nesterovskiy- dealt with the radiation polymeriza- 
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tion of propylene, isobutylene and one of the amylenes (2-methylbutene-2) at 
various temperatures and at various degrees of purity of the monomer. It 
was shown that with a drop in the temperature and an increase in the degree 
of purity of the monomer the polymer yield and the average molecular weight 
increases. I. P. Barkalov, A. A. Berlin, V. I. Gol'danskiy, B. G. Dzenti- 
yeva, et al., presented a study on the kinetics and mechanism of radiation 
polymerization of acetylene hydrocarbons. Ye. Y. Volkova, A. F. Forkin, 

A. D. Sorokin and V. M. Belikov handled the question of radiation polymeri- 
zation of trifluorochloroethylene and tetrafluoroethylene. A study is being 
conducted at present on the kinetics of the process in the gaseous phase un- 
der the action of beta-emissions of Sr79, fhe paper of Kh. U. Usmanov, 

U. N. Musayev and R. S. Tillayev submitted the data of copolymerization of 
acrylonitrile with methylfurane (silvane), copolymers were obtained through 
the grafting of polyvinylchloride-acrylonitrile, polyvinylchloride-silvane, 
perchlorovinyl-silvane systems; R. S. Klimanova, V. I. Serenkov and N. S. 
Tikhomirova investigated the copolymerization by grafting with styrene and 
polyethylene. The paper of B. L. Tsetlin, S. R. Rafikov, L. I. Plotnikov 
and P. Ya. Glazunov dealt with the. radiation grafting of various polymer 
chains to the surface of mineral particles and also to carbon black. 
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VY. L. Karpov and Yu. S. Lazurkin gave a general characteristic outline of 
the processes taking place under the aotion of nuclear emissions. L. CG. 
Gurvich developed a theory of radiation destruction of linear polymers. 
Several papers were dedicated to the investigation of the mechanism of ra- 
diation-chemical transformations in polymers: Yu. D. Tsvetkov, Ya. S. Le- 
bedev and V. V. Voyevodskiy - on the method of electronic paramagnetic re- 
sonance used for the study of the kinetics of recombination of the fluoro- dq 
alkyl and peroxide radicals formed in teflon under the action of gamma-emis~ 

sions of Cov; - G. Kiselev, M. A. Mokul'skiy, Yu. S. Lazurkin - on the 
investigation of radicals ocourring when irradiating various orientated po- 

lymers in a reactor or in a-veta-source; N. Ya. Buben, A. T. Koritskiy and 

Vv. N. Shamshev on the investigation of the effect of admixtures (CCly, ben- 

zene, toluene, CS) on the kinetics of accumulation of radicals in paraffin 

and polyethylene under the action of fast eleotrons; N. A. Slovokhotov, 

A. T. Koritskiy, et al. - on the structure of polyethylene irradiated in li- 

quid nitrogen with fast electrons using the method of infra-red spectroscopy 

Vv. G. Nikol'skiy and N. Ya. Buben - on the thermo-luminescence of polyethy- 

lene, paraffin, teflon, rubbers and certain aromatic hydrocarbons irradiated 
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with fast electrons, in order to determine the structural transformations 
in these compounds; @. P. Ushakov, Yu. S. Lazurkin and Yu. A. Gushcho - on 
an investigation of the effect of the phase state of polyethylene of low 
pressure on its physical and mechanical properties when irradiated in a re- 
actor; V. L. Karpov, S. 8. Leshchenko and E. E. Finkel! - on the effect of 
various additions on the change of the strength properties of polyethylene 
irradiated in a Go° source during the process of th:rmal aging. Some pa- 
pers were dedicated to the action of radiation on rubbers. 8B. A. Dogadkin, 
2. N. Tarasova, M. Ya. Kaplunov, et al. read on the effect of sulfur on the 
kinetics of radiation structuralizing of natural and butadiene-styrene rub- 
bers and the properties of the irradiated vulcanizates; B. A. Dogadkin, 

V. I. Gol'danskiy, Z. N. Tarasova, M. Ya. Kaplunov, et al. - on a method for 
vulcanizing various samples of rubbers on a linear impulse accelerator and 
on the kinetics of formation of transverse bonds and the structural changes 
of the natural, butadiene-styrene and carboxylic rubbers, when irradiated 
by a beam of 2 Mev-energy electrons; I. Ya. Poddubnyy and S. V. Aver'yanov 
- on the radiation vulcanization of siloxane rubbers, where the vulcaniza- 
tion conditions were selected for various polysiloxanes ensuring the pro- 
duction of rubbers with a very high thermal stability. A. S. Kuz'minskiy, 
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L. S. Fel'tdshteyn, Ye. V. Zhuravskaya and L. I. Lyubchanskaya - on the laws 
of radiation aging of deformed rubbers based on natural rubber, CKC-30 
(SKS-~30), CKB (SKB) and CKH-26 (SKN-26); G. A. Blokh, V. L. Karpov, Yu. M. 
Malinskiy, L. Be OL ighenekiy and M. §. Khloplyankin - on the action of the 
gamma-emission of Co © on various cable rubbers and constructions. It was 
established that after irradiation with a 50 - 100 Mrad dose the main phy- 
sico-mechanical and electro-insulating properties are impaired. The ques- 
tion of distribution and energy transformation of emissions in organic sys- 
tems and the mechanism of radiochemical processes were discussed. At the 
final meeting it was pointed out that the three years since the first con- 
ference were characterized by: 1) noticeable general growth of the radio- 
chemical investigations, 2) extensive increase in research and investiga-~ 
tions into the mechanism of these processes, 3) appearance of many papers 
on the action of radiation on a solid body, 4) the application of physica 
and complex methods of investigations, such as electronic paramagnetic re- 
sonance, chromotographic, electrical, spectral and other methods. It was 
decided to conduct a meeting in 1961 on the industrial application of radio- 
chemical processes, in 1962 on general theoretical questions and studies 
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In 1963 the III All-Union 
Conference on Radiation Chemistry will be conve 


ned. 
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Vulcanization of rubber with mercaptan in the presence of carbon 
blacks. Kauch, i rez. 20 no.8:28-32 Ag '6l. (MIRA1,:8) 


1. Nauchno—issledovatel'skiy institut rezinovoy promyshlen- 
nosti. 


(Vulcanization) 
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AUTHORS : Kuz'minskiy, A. S., Ruzer, L. 3., Sunitsa, L. Lb. 


TITLE: Apparatus with a source of yemission C0°?, of 16,000 g-equiv, radium, 
5, for radiation-chemical investigations of synthetic and natural rubbers 
PERoDICAL | KAUCH. te Z Zu ne H, GS-70, NG. 

TEXT 3 The Scientific Research Institute of the Rubber Industry (NIIRP) is 
at present’ engaged in a study of the effect of ionizing radiation on the proper- 
ties of rubbers and rubber-like materials, in addition to work on the mojiticetion 
of various rubbers and their ingredients, A new apparatus with a cobalt © source, 
having a 10,000 curie (16,000 g-equiv. of radium) activity was put into operation 
at the institute in January 1959. It was based on the efforts of the Geneva 1958 
International Conference for the Peaceful Utilization of Atomic Energy, and on 
papers presented by Soviet Scientists (Vol. 4, Moscow, 1959, p. 266). The appara- 
tus (Fig. 1), installed in an underground building with concrete walls, is covered 
with a layer of hydroinsulating material on the outside, and tiles on the inside, 
concrete ceiling, 1.5 m thick, having an earth layer, 0.5 m thick. The emission 
chamber is separated from the labyrinth by 4 protective concrete rod, 1.25 m thick. 
The control panel is Located in the control room to move by means of a hoisting 
mechanism the source from its storage position to a working position so that the 
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samples may be irradiated, The physico-chemical control desk is also Located in oC 
the control room, The elevation of the container with the samples of the Co 0 
from its storage to a working position is accomplished with compressed air from 
the control panel through 4 flexible tube, directed to the float of the hoisting 
mechanism, The well containing the source is covered with a stainless steel top 
consisting of two halves with a groove in the middle. A table for the irradiation 
of the samples with a cylindrical protective container, 4g located over this top. 
The physico-chemical control desk contains the instruments for measuring the vari- 
ous parameters (temperature, pressure), characterizing the processes in the ir- 
radiated samples: electronic potentiometers 9M -09 (EPP-09), 9IMB-01 (EPV-01). 

A video-receiving apparatus of the industrial television set [ITY - OM (PFU-OM), 
with a transmission chamber located in the labyrinth is also located on the phy- 
gico-chemical control desk, The energies of the emission dosages within the pro~ 
tective container and in the external part of the sample are measured by the ferro- 
sulfate chemical dosimeter methed. The average energy of the dose within the pro- 
tective container, in a volume of 1 liter, is equal to 353 r/sec, In the external 
area of the sample, the dose energy varies from 180 to 20 r/sec, The blocking 
circuit opens the door of the chamber under the four following conditions: 1) 
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the air is let out from the hoisting reservoir, 2) the electrical upper end 
switch of the transporting mechanism is shut off, 3) the lower end switch is turn- 
ed on,.4) the level of emission in the labyrinth at the position of the "cactus" 
transmitter is less than 0.1 r/sec. The dosimetric instrument "cactus" has a 
sonic and light signalling system indicating the elevation of the given level of. 
emission in the labyrinth, The described apparatus led to the development of the 
principles for radiation vulcanization of silicon, fluoro- and nitrile rubbers, as 
well as the commercial rubber products produced from the latter. Based on the re- 
sults of the. conducted radiation-chemical investigation a radiation vulcanization 
shop was designed. The mechanism of the radiation agent and the action of anti- 4 
rads in rubbers have been investigated to raise their radiation stability. There 
are 2 figures and 1 photograph. 


ASSOCIATION: Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti (Scien- 
tific Research Institute of the Rubber Industry) 
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AUTHORS t Fel'dshteyn, L. 8.» Reytlinger, 5. A+, and Kus'minskiy, A. 8. 
eaten AORN ZU SY, TASS 
TITLE: The Problem of Orystallizing Low-molecular Substances From 
Solutions Into High Polymers 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, Ho. 4; 
pp. 843 ~ 845 


TEXT: The authors attempted to find the reasons for an undesirable 
phenomenon, the so-called Nefflorescence” (Ref .-1), i.e., the formation of 
oversaturated solutions of.low-molecular. substances in high-polymer 
solvents. The former mostly crystallize on the interface polymer - ga8- 
The system sulfur (2g) - pgjybutadione (100 g) (CKB-30 (SKB-30)) served 
as test object. By using 8 (Ref.2), the relative quantity of sulfur 
orystallized on the polybutadiene surface was determined. Platelets, 2 mm 
thick and 26 mm in diameter, wer obtained by pressing @ mixture of the 
two components for 60 min at 100 C in a cellophane foil. Before measuring 
the activity by means of an end-window counter, the cellophane foil was 
removed from one side. Already 24 hours after removing the cellophane 


Card 1/3 


APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000928110007-3" 


"APPROVED FOR RELEASE: 06/19/2000 


SARS WR es 


CIA-RDP86-00513R000928110007-3 


SEN iea 


SES Me er Sa 


The Problem of Crystallizing Low-molecular s/020/61/136/004/015/026 
Substances From Solutions Into High Polymers B016/B075 


foil, a considerable increase in activity was observed (Fig.1). The 
authors explain this phenomenon by sulfur crystallization on the surface,’ 
since a concentration gradient had formed. The side covered by cellophane 
showed no increase in aotivity even after additional pressing. When 
storing the specimens wrapped in cellophane for a longer period 
efflorescence decreased until it completely vanished. On the strength of 
these data, the authors conclude that equilibrium was established due to 
crystallization inside the specimen. Crystallization sets in immediately 
after removing the cellophane foil. The time necessary for establishing 
equilibrium is determined by the diffusion rate of the sulfur from inside 
the specimen. When the cellophane was removed from none of the two 
surfaces even after 60 days equilibrium was not established. Therefrom 
the authors concluded that orystallisation proceeds considerably slower 
inside the speoimen than on its surface. The quick establishment of 
equilibrium in the oase of strong oversaturation indicates that the 
formation of seed orystal is inhibited. By admixing pulverized metallic 
selenium, the authors succeeded in initiating the crystallization inside 
the specimen. Selenium is insoluble in rubber, but since 4t is isomorphous 
with sulfur it easily forme mixed orystals with the latter. The authors 
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refer to the processes during crystal formation (Ref .4) and state thet the 
difference between the diffusion coefficient of the dissolved substance 
and the self-diffusion coefficient of the polymer solvent inhibits the 
formation of orystallization centers inside the specimen. Plasticizers 
increase the mobility of polymer molecules and the probability of 
crystallization inside the specimen. Thus, sulfur does not effloresce in 
factioes (Ref.2). There are 3 figures, 1 table, and 6 references: 4 Soviet. 


ASSOCIATION: Nauchno-issledovatel 'skiy institut rezinovoy promyshlennosti 
(Soientifio Research Institute of the Rubber Industry) 


PRESENTED: July 8, 1960, by P. a. Rebinder, Academician 
SUBMITTED: June 30, 1960 
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; AUTHORS 1 Kuz'minskiy, A..8., and Goldovskiy, Ye. A. 


TITLE: Some characteristics of the oxidation process of polydimethyl 
: siloxane rubber 


. 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 6, 1961, 1324-1326 


TEXT: The thermal oxidation of a purified high-molecular fraction of 
polydimethyl siloxane rubber (I) (molecular weight »900,000) was studied. 
The total amounts of C, Hos and Si were determined by microanalysis in 


ts compounds separated from I on oxidation. Principles of these methods: 
carefully purified 0, is passed through a vessel containing the polymer to 


be oxidized, with a constant velocity (40 + 1.5 ml/min). 05 carries the 


products separated from the polymer into the combustion zone, where they yV 
are oxidized completely to H505 COs and 510,. The quantity of separated 


organosilicon compounds, related to polydimethyl siloxane, was calculated 
from the quantity of 510, recovered. The number of split-off methyl 


Cara 1/4 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928110007-3" 


"APPROVED FOR 
FEE eerie ee RELEA . 
ii ema ease 06/19/2000 _ CIA-RDP86-00513R 
| eae : 000928110007 
-3 


29821 ; 
3/020, 64/1 30/006/018/030 
Some characteristics ofecs B103 Bp101 


ertained from the difference 
nat of the yolatile organosil 

osilicon compounds separated from the polymer occurred 
stream in the quartz tube (tw9 
urrent to 810, aft 


4imlike samples! 
nt is accelerated with in- 


uently 218° the oxidation underlying the 
This takes place only up to & certain 


On oxidation of the polymer in alt, this 
t about 30 


groups was aso 
volatile and t 
lysis of the organ 
during the test in No 
re oxidized in 0, ° 


enomenon was © 
rf of methyl groups in 0 


products we 


An anomalous ph 
the splitting-° 
creasing filn thickness» conseg 
aplitting-off is accelerated. 
"optimum" film thickness: 
thickness 183 0.6 mm at 280°C; 0.5 am & 


2.5 mm at 250°C; and more than 4 
mpetitive factors! 


de) which aocelera 
dily rising percen 


EIS PROTEIN SOOTY 


APPROVED FOR 
RELEASE: 
SE: 06/19/2000 CIA-RDP86-00513R 
e 000928110007 
3" 


e 


110007-3 
"APPROVED FOR RELEASE: 06/19/2000 pu abasic 
mipeinanenteietiast z 


‘Ip and a second film of 0.5 mm thickness of I, the film of ip thickness 


29821 


5020/69 140/006/018/030 
Some characteristiog Of... B103/B101 


Scopy revealed. the following fact; when glass is covered with a film of 


will be oxidized already after heating at 300° for 6 hr. 2) Retardation 
of 0, diffusion in the f4)n. In films of adequate thickness (about 0.8 ma), 


the lower Part contacting the base ig structured more Slowly at 280°C than 
the upper part. This difference increases with &tTowing fila thickness, 
When the "optimum" film thickness ig exceeded, the effect of factor 2) 
becomes stronger than that of factor 1). Thus, the oxidation rate de- 
oreases again with increasing film thickness. The effect of factor 1) is 
one reason to presume the chain character of the oxidation of I. A&A furthe 
additional prove ig the abrupt retardation of the Splitting-off of methyl 
6roups (by 1.5. orders of magnitude), when 0.5 1% of di-f,f '-naphthyl-pe 
Phenylene diamine and 50 parts by weight of Y-333 (U-333) powdered silica x 
g@l are added. It has been found that the Splitting-off of low-molecular 
organosilicon compounds in the initial period is Significantly accelerated 
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by oxygen. Possibly, the accelerating 0, effect is due to the oxidation 


of methyl &roups. The two last-mentioned additions delay the Splittinge 

off of side groups and reduce, moreover, the Separation of organosilicon 
Compounds. No connection exists, however, between the quantities of methy} 
Sroups and Organosilicon compounds split-orr, There are 3 figures and y 
11 references; 5 Soviet and 6 non-Soviet. The four most recent references 

to English-language publications read as follows: EF. a. Rochow, An Intro- 
duction to the Chemistry of the Silicones, y. Ye, 1954: Le. c, Scala, 

W. OM. Hickam, Ind. and Eng. Chem., 50, 1583 (1958); We. J. Lewis, J. Polya. 
Soi., 32, 153 (1958), 21s 425 (1959). 


ASSOCIATION: Nauchno-issledovatel 'akiy institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry) 


PRESENTED; May 30, 1961, by S. S. Medvedev, Academician 
SUBMITTED, May 25, 1961 
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mechanics) propertice of vulcanisates” 
(Seaston II) . 
__KUZIMINSHLY, A. 8.) LYUBCIANSKAYA, L. T+, 
i ~~ FRL'DGHTETI, Le 5+, Geientific Research Institute 
of Rubber! Industry, Nescow [1960 lecations/- 
"Influence of mechanical stresses on the ageing 
of vulconised rubbern” (Session VItr) 
NOVINDV, A. 8., GILINSKAYA, N. 8., DYUMAYEVA, Ty Ney 
GRIBACHEVA, A. V., NUDEL'MAN, Z. N., and 
GALIL-OGLY, F. A., Scientific Research Institute 
i ae ; of Rubber Industry, Moscow 1961 locations/- 
; : "Investigation of amine vulcanisation of 
SKF-26 fluoroco-polyner” (Seosion IL) ° 
REZNIXOVSKIY, M. M., and BRODSKIY, G. I., 
Beientific Nesearch Institute of Mroe Industry, 
Moscow - "Special features of the mechanism of 
abrasion of high-elastic materiale” (Session V) 


report to be submitted for the 4th Rubber Technology Conference, 
London, England, 22-25 May 1962. 
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AULHORS: Kuz'minaki Se, Fel'dshteyn, L. S., Zhuravskaya, Ye. | 
; yubchanskaya, L. I, 


TITLE: Radiation ageing of rubbers in stressed state 


8/844/62/000/000/098/129 | 
D307 ‘ 


mii. kd, by L. 8S. Polak. Hoscow, T2d-vo AN SSSR, 1962, 
a ; = 


SOURCE: Trudy II ‘Vsesoyuznogo vou epee be po radiatsionnoy khi- 
576-580 


TEXT: Stress relaxation was investigated by means of an axial a sai 
compression relaxometer described in a previous paper. The compres; - 
sion degree was 2U'3. Specimens were irradiated by a C060 source, = 

the dose being varied from 0.5 to 1 Mr/hr’.. The specimens consisted’. 

of vulcanized natural 4K (NK), butadiene-nitryl Chy- 2 ¢(SKN~26) bite | 
sodium-butadiene “K@ (SKB) and butadiene-styrene Cx¢- 30 (SKS-30 2 a 
rubbers, With respect to the velocity of relaxation, NK> SKV > SKS- ty 
30 > SKN-26, and with respect to that of residual deformation, 

SBK > NK> SKN-26 > SKS-30, Structurization and destruction outputs 
_fire compared. Presence of anti-radiation substances (N-phenyl-N'- 
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264 
cyclohexyl-p-phenylenedianhine and N,N'-diphenyl- ~phenylenediamine ) 
in the quantity of 5% by weight did not affect the chemical relaxe- 
tion rate but slightly affected the rate of accumulation of resi- 
dual deformation and decreased considerably the rate of structuri- 7 
zation. The rate of residual deformation was decreased by anti-ra- “ 
diation substances only in the case of irradiation in air but not 
in vacuum. There are 4 figures and 1 table. : 


oot 
ASSOCIATION: NII oh mae promyshlennosti (NII of the Rubber In-. . 
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AUTHORS: nyubchanskaye, L.I.j Fel'dshteyn, L-S-3 Kuz'minekiy, A.S. 


TITLE: Rubber aging in the strained state 


PERTUDICAL! Kauchuk i rezina, Nno- 1, 1962, 23 - 29 


"EXT: The authors investigated the major law sequences in the process of 
chemical relaxation of tenaion and studied the effect of various composition 


factors. The accumulation kinetics of residual deformation and changes of the 
equilibrium standard ( erse chemical ponds), 
were further examined. Natural and hogen as the 
experimental material. An axial compressi 

chemical relaxation of tension. It was found that the rate © 

in tension does not depend on the compression degree within the 

mation range. The tension drop is the result of the break in the bonds under 
tension; the accumulation of the residual deformation 15 determined primarily 
by gtructurating. According to the rate increase of tension relaxation, the 
vulcanizates are arranged in the following sequence} shiuram < vulcanizate with 
sulfur and captax <vulcanizate with sulfur and diprenyliguanidine. The rate con- 
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stants of the relaxation 
aotions are: 1:6; 39. 
zates, the reactivity of the polymer, 
fects the ratio of tension relaxation. 
in aging of the deformed vulcanizates th 
Place - oxidizing destruction of the pol 


laxation of tension 1s determined by the oxid 
chains of the Polymer and thus, 


reactivity of polymers and oxygen concentration. 


(channel, furnace, thermal and lamp) increase the 
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process, calculated according to the mone 
With the presence of transverse bonds 


with respect to the oxygen, strongly af- 
Data obtained fr -her revealed that: 1) 


6re are two competing processes taking 


ymer's molecular chains, and a thermo- 
mechanical decomposition of the transverse sulfur bonds, 


Strong transverse mono- or disulfide bonds in the vulcanizates, the chemical re- 


destruction of the molecular 
depends in this case on the 
3) Various carbon blacks 

rate of chemical relaxation in 
and thermal. 


etermining the behavior of rub- 


d by the filler range next in importance. 
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canizates with etrong transverse bonds. There are 8 figures. 


ASSOCIATION: Nauchno-issledovatel' skiy institut rezinovoy promyshlennosti (Sci- 
entific Research Institute of the Rubber Industry‘ 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928110007-3 


34136 
8/138/62/000/002/009/009 
“4 R2/O A051/A126 
1351 POO 
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a ES 

TITLE: Conference on aging and stabilization of polymers 

PERICDICAL; Kauchuk i rezina, no, 2, 1962, 50 - 52 

TEXT: The conference, convened by the AS USSR, the USSR Council ef Minis- 


Special Education of the RSFSR, took place at the Institute cf Chemical Physics 
of the AS USSR, from November 14 17, 1961. Over 200 delegates participated 
and 62 papers were presented, Academician V.A. Kargin spoke on the subject of 


amines and phenols. ‘The conclusion that inhibitors initiate the oxidizing pro. 
cess of the polymer is confirmed, M.V. Neyman and A.L. Buchachenko (IKhF) srcke 
cn the results of an investigation of stable radical products, formed in thermal 
and catalytic decomposition of hydroperoxides in the presence of various anti- 
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oxidants. G.I, Likhtenstteyn (IKhF) presented the results cf a the-:retica!l in- 
vestigation of the effects of inhibitors on the oxidation of hydrocartens. 

Several papers dealt with the study of the synergetic effect of inhibitor mixturs. 
A.F, Lukovnikov, P,I, Levin and M.S, Khloplyankina (IKhF) investigated the syn- 

ergism of mixtures of certain secondary amines with various sulfur-containing, 
compounds in the process of oxidation of isotactic polypropylene at 200°C. An 
investigation of the behaviour of stable radicals of diphenylamine, phenyi-f- nat-  ¢ 
thylamine, etc,, in the presence of a number of sulfur.-containing compcunds, with 

the decomposition of the hydroperoxides using the EPR spectra was conducted by 

M.S. Khloplyankina, A.L. Buchachenko, (IKhF). A.B. Gagarina, Z.K. Mayzus and 

N.M. Emanueliy, confirmed experimentally the existance of critical concentrations 

of inhibitors in liquid-phase oxidation of hydrocartons, predictei ty N,N. Seme- 

nov for slow chain reactions with degenerated branches. A.S, Kuz‘ minskly ard 

Yu.A. Goldovskiy (NIIRP) reported on certain laws of oxidation of polydimetnylsf- 
oxane rubber at 250 - 300°C, A discussion was given on the investigation of 

aging of methylvinylpyridine rubber and raw rubber, based cn the latter, by L.G, 
Angert, A.I, Zenchenko and A.S, Kuz'minskiy, (NIIRP). The report cf Z.A. Taraso- 

va, I,I, Eytingon, L.G. Senatorskiy, T.V. Fedorova, G.I. Anarcnova and B.A. Do- 
gadkin (NIIShP), dealt with the results of an investigation on the action of 
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certain thioamines, thiophenols and synergetic mixtures, based on the latter, 
during the process of vulcanization and in fatigue of NR, isoprene and butadie- 
nestyrene rubber vulcanizates. The paper of G.L, Slominskly, V.A. Kargin and 

Ye .V, Reztsova (INEOS AS USSR, NIIShP) concerned the problems connected with the 
transformation of macroradicals formed in high-elastic polymers under the action 
of mechanical tensions during processing service of these polymers, T.@. Deg- 
tyeva, I.K, Sedova and A.S. Kuz' minskiy: (NIIRP) presented the results of an in- 
vestigation of thermal decay (250 - 380°C) of the copolymer of trifluorochloro- 
ethylene with vinylidine fluoride, Yu.3. Zuyev and A.Z. Borshchevskays (NIIRP) 
reported on the results of an investigation of corrosive crackin ‘of deformed 
rubbers, based on carboxyl-containing butadiene-styrene rubber, | CKC-30-1 eG 
(SKS-30-1)], in solutions of HCl, CH3COOH and ozone, and also of rubbers based 

on NR and nairite in ozone,” A conclusion was drawn that thedestruction mechanism 
of rubbers in aggressive medii, in the deformed and non-deformed state, is not 
the same, The use of the condensation of aniline chloride with acetaldehyde as 
stabilizers of raw and synthetic rubber products was discussed by L.P. Zalukayev, 
T I, Zheltukhina, L,Ya, Sinitsyna (VNIISK). Certain papers dealt with the re- 
sults: of a study on destruction and stabilization of polyolefines. Ye .N. Mat- 
veyev, et al, (NIIPP) investigated the oxidation of polypropylene at 120 - 170°C 
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and showed the connection between the rate of oxygen: absorption and property 
changes af polymers, both in the presence and absence of various stabilizers, The 
paperof V.D, Moiseyev and V.I. Suskin (IKhF) dealt with the theory on computing 
the rate of depolymerization, isomerization and transfer of the chain in thermal 
destruction of vinyl polymers using experimental data. V.S. Pudov and B.A. Gro- 
mov (IKhF) showed that the primary process in thermo-oxidation destruction of 
polypropylene is the fornation of peroxides, the decomposition of which causes 

the formation of a complex mixture of the products of oxidation, N,V. Mikhaylov, 
et al., (VNIIV) made a study of certain stabilization features of polypropylene ine 
and fiber based on the latter, and analyzed the reasons for discrepancy in the 
induction periods of oxidation for the polymer and its fiber, P.I. Levin, P.A. 
Kirpichnikov, (IKhF) presented the results of their investigation of polypropylene 
stabilization with mixtures of phosptites and sulfur-containing compounds, not 
causing the appearance of a coloured polymer during the entire induction period. 
Certain possibilities of using the spectral methods for studying the aging pro- 
cesses of -polymers were stressed by V.M. Chulanovskly, (NIIShP) . N.S. Yenikolo- 
pova, L.A, Dudina and L.V. Karmilova presented the results of an investigation 

on the thermal and thermo-oxidation destruction of polyformaldehyde, A.A. Ber- 
lin, et al., repated on the effect on the stability of polyvinylchloride polymers, 
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with a system of conjugated links, produced in the polymerization of acetylene 
hydrocarbons, or in the splitting off of atoms or groups from the macro-molecules, 
S.R, Rafikov (INEOS, AS USSR), N.V, Mikhaylov (VNIIV) spoke on the thermal and 
thermo-oxidation destruction of polyamides, Several papers dealt with destruction 
and stabilization of condensed resins, photochemical destruction of intracelluicse 
coatings, property changes of lacquer-dye coatings in aging, destruction and sta- 
bilization of cellulose ethers, radio-chemical transformation of pdyethers, thermai 
destruction and stabilization of polydimethylsiloxane. A special meeting of the 
conference was devoted to the synthesis of new stabilizers: amines, screened 
phenols, phosphoro-organic compounds, light-stabilizers of the benzo-phenone row, yA 
derivatives of n-phenyleneamine, quinoline and phenol, as inhibitors of ozone 
aging of rubbers, etc, The importance of an all-sided study of the behaviour ef 
real polymer materials under various conditions of storage, processing and service 
was emphasized, Resolutions were adopted to intensify the theoretical work on 
aging of real polymer systems, for unification of various methods for evaluating 
the aging process, and to increase publications on the problems of aging and 
stabilization of polymers, 
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Frenkel', R. Sh., Kuz pinskivai S., Fel'dshteyn, L. S., Khanin, 
S. Ye., Vinogradova, L. F. 


The effect of ingredients in rubber mixes on the structuralizing 
of butadiene-nitrile rubber 


PERIODICAL: Kauchuk i rezina, no. 3, 1962, 10 - 12 


TEXT; An investigation was conducted to determine the effect of ingredients 
other than altax, for example (in the absence of sulfur), on the process of thermal 
structuralizing in synthetic rubbers. Butadiene-nitrile rubber CK H-26 (SKN-26) 
(commercial) was used in the experiments in an air medium. The thermomechanical. 
method was used to determine the initial temperature of the mixture structuraliz- 
ing. Accelerators and activators of vulcanization have a significant effect on 
the rate of thermal structuralizing, The accelerators increase the rate of struc- 
turalizing and lower the initial temperature, At the addition of zinc oxide into 
the system rubber-altax decreases the initial temperature and increases the rate 
of structuralizing. Thus, it is thought that the zinc oxide serves as a catalyst 
in the process of thermal decomposition, Data on the reaction kinetics with 
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jodine prove this supposition, The following conclusions are dravm: Certain 
fillers (gaseous and thermal carbon black) and accelerators (captax) increase 

the tendency to structuralizing of the mixtures based on butadiene-nitrile rub- 
per. Those filled with gaseous carbon black, containing altax or captax, are 
particularly prone to structuralizing. Zinc oxide increases the structuralizing 
action of captax in mixtures with gaseous carbon black. In the case of altax, 

the zinc oxide speeds up the structuralizing process both in filled and non-filled 
mixtures. The zinc oxide increases the ratio of the thermal decomposition of 


altax to free radicals. There are 3 figures, 2 tables and 5 Soviet-bloc ref- 
erences, 


ASSOCIATIONS; Volzhskiy filial Nauchno-issledovatel.’stogo instituta rezinovoy 
promyshlennosti i Nauchno-issledovatel'skiy institut rezinovoy 
‘promyshlennosti (Volga Branch of the Scientific Research Institute 


of the Rubber Industry and the Scientific Research Institute of the 
Rubber Industry) 
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AUTHORS: uz'minskiy, A.S.; Zaytseva, V.D.; Lezhnev, N,N. 
TITLE: Protection of natural and synthetic rubber from catalytic oxidation: 


under the action of copper and iron tons 
PERIODICAL: Kauchuk 1 rezina, no. 4, 1962, 10 - 14 


“TEXT: A study was made of the causes for the different effects of ingre- 
dients on the catalytic oxidation of NR (smoked sheets) andCKC-20A (SKS-30A) in 
the presence of iron and copper. It is assumed that metals with changing valencies 
can speed up both the reaction of initiation as well as that of chain development. 
The reaction which determines the rate of initiation is the decomposition of hydro- | 
peroxide under the effect of metals. ‘The authors discuss the activation of oxygen - 
and the formation of active intermediate compounds of metal ions with oxygen. The | 
possibility of repressing the aocelerated oxidation of NK and SKS-30A in xylene { 
solutions and the solid state was investigated by binding the metal-ions into cate! 
alytically inactive complexes. Certain rubber ingredients served a8 the addends  . 
in the complexes, Obtained data led to the following conelusions: 1) tre higher : 
. the concentration of the metal ions in the rubber solution, the faster its visoos-' 
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ity drops; 2) the catalytic activity of the copper tons with respect to the rub- 
ber oxidation 4s much higher than the catalytic activity of the iron ions; 3) 
certain ingredients introduced into the rubber mix have the ability, partly or 
completely, to suppress the catalytic activity of the copper and iron ions, A 
further study was made of the catalytic oxidation in the rubber solutions in the 
presence of anti-aging agents containing amino- and hydroxyl Broups, of acceler- 
ators containing sulfur and an amino-~ group in the molecule, and of a vulcanizing 
agent, The following conclusions were drawn; the accelerators of vulcanization Me 
(tetramethyl thiuramdisulfide, sodium diethyldithiocarbamate) and anti-aging agents 1 
(n-oxypheny1--naphthylamine, dinaphthyl-n-phenylendiamine, dioxydiphenylamine), 
form firm compounds with the metal ions of varying-valency metals, not having any 
‘Catalytic activity with respect to natural and synthetic rubbers, but character. 
istic of the metal ions themselves, These compounds most probably have the 
structure of intercomplex Slats, Certain complex compounds, formed by the metal 
ion of varying valency, and deactivating substances, are strong inhibitors of 
rubber oxidation, A new method for synthesizing effective inhibitors is recom- 
mended. There are 5 figures and 1 table, The reference to the mst recent English- 
-language publication reads as follows; 9,A.Martell, M. Calvin, Chem, of the Metal 
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AUTHORS : ‘Kuz'minskiy, A,S., Ruzer, L.S. 


TITLE: Evaluation of seattered radiation deposits when jrradiating rubber 
in press-forms . 


PERIODICAL: Kauchuk i rezina, no. 6, 1962, 12 - 14 


TEXT: Experimental estimations were made of the scattered radiation deposits 
from the rear and front walls of a press-form, to the absorbed dose of irradiated 
rubber mixes, The relation between’ the dose accumulation factor, the thickness 
of the press-form wall and the article is demonstrated and. various parameters are 
calculated, It was established by the experiments that the irradiation effect of 
ined by the absor This absorbed dose was estimated 
by the number t d by radiation, In the method suggested we 
for deposit evaluation, ticularly noticeable when the steel press- 
-form is 1 cm thick or more. stressed that serious errors may 
be introduced in estimating the absorbed dose, if the scattered radiation is not 
taken into account, It was seen that the accumulation factor for the press-form 
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found experimentally is higher by not more than 30% than that calculated for the 
point source, There are 3 figures, 


ASSOCIATION; Nauchno-issledovatel' skiy institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry) 
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ANGERT, L.G.; ZENCHENKO, A.I.; KUZ'MINSKIY, A.S. 
Structure of butadiene-methylvinylpyridine crude rubber 


and of vulcanized rubbers based on it. Kauch.i res. 22 
nO.925-8 S '62, (MIRA 15:11) 


1. Nauchno~issledovatel'skiy institut rezinovoy 
promyshlennosti, 
(Rubber, Synthetic) 
(Butadiene ) (Pyridine) 
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AUTHORS : Frenkel', R.Sh.; Kuz'minskiy, A.S., Morozova, G.M., Gorbunova, V.I. 
; eeganztngen ETOP AEE RS oe sel 
TITLE: Investigation of the effect of zine compounds on rubber vuloaniza~ 
tion . . 
PERIODICAL: Kauchuk i rezina, no. 10, 1962, 32 - 36 — 
. TEXT: An investigation was conducted to determine the action mechanism 


of zine oxide and the possibility of producing more effective vulcanization ac- 
tivators. One of the functions of zine oxide as an activator of vulcanization 

is its catalytic effect on the decomposition of polysulfide bonds of the vulca- 

nizate. Zinc hydroxide is recommended as a new vulcanization activator, the 

former reducing the time needed to achieve optimum’ vulcanization by 2 to 3 times. 

This new activator also reduces the tendency to scorching; the physico-mechani- \/ 
cal properties of the mix are not significantly changed. Best results are ob- 

tained with zine hydroxide combined with ammonium benzoate. Zinc carbonate, as Some 
‘a vulcanization activator, was found to increase the thermal aging resistance of © 

the vulcanizates. The tendency to scorching, as well as the physico-mechanical 
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and fatigue properties, remain unchanged. Since zine oxide, zinc hydroxide, and — 
zine carbonate have the same specific surface and particle size, the elevated 
activity of the investigated substances as compared to that of zinc oxide, is 
explained by the fact that the zine oxide, formed in their decomposition during 
the vulcanization process, is more effective than its commercial counterpart. 
There are 3 figures and 4 tables. 

ASSOCIATION: Volzhskiy filial nauchno~issledovatel' skogo instituta rezinovoy 


promyshlennosti (Volga Branch of the Scientific Research Institute 
of the Rubber Industry) . 
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Symposium on radiochemistry. Kauch, i rez, 21 no,12351-53 D, '62, 
(MIRA 1631) 
(iiuagaryConprenaes) (Rubber research) 
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AUTHORS: Kuz'minskiy, A. Se, Neyman, Me Bey Fedoseyeva, Te Se, 
Lebedev, Yas Se, Buchachenko, A. L., Chertkova, V. Fs 


_ TITLE: Conversions of free radicals in gamma-irradiated polyiso- 
ae prenes ; 


t 


 PERIODIAL:  Akademiya nauk SSSR. Doklady, v. 146, no. 3, 1962, 611-614 


TEXT: he initial stage of cis- and trans-polyisoprene structuration 
caused by 10-50 Mrad 060 irradiation was studied. The appearance and 
disappearance of free radicals was ascertained by recording the epr 
spectrum. An epr spectrum with a eignal width of 14 oersteds was 
observed on trans-polyisoprene after irradiation at room temperature in 
vacuo. The structure of the radical causing this signal could not be 
‘clarified; probably it was formed by separation of a hydrogen atom from 

+ the a-methylene group. At -196°C, irradiated trans-polyisoprene showed 
a broad singlet due to superposition of various radical spectra. If air 
was admitted to the ampoule at room temperature, the spectrum passed 


over into a peroxide spectrum. No epr spectrum appeared in cis-poly- 
Card 1/3 - 
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isoprene at room temperature, owing to quick radical recombination. At 
-196°C, cis-polyisoprene showed 8 spectrum similar to that of trans—. : 


compound. The concentration of free radicals at -196 C was higher than / 
at room temperature. The kinetics of disappearance of free radicals is d 


described by an equation of second degree and corresponds to the 
recombination R’ + R° —> stable product. As the slope of the straight 
lines representing the "reciprocal concentration of free radicals versus 
time" depends on the dose, it is concluded that in the oase of high 
doses the recombination is impeded by steric hindrances in the amorphous 
part of the polymer. The following effective constants of radical 
disappearance have been calculated; 


Dose, wor” 10 
“1, 4 
Keer? sec °10 6.2 


20 37 47 
y) 4.33 3034 2.74 


Calculation of the degree of cross linking according to P. L. Flory 


(3. Chem. Phys., 11, 521 (1943) 


) showed that at 10 Mrad about 


600 isoprene units were between two cross links, that the number of cross 
and that at 150 Mrad 1.2 isoprene units 
The ateady decrease of K with increasing 


links increased with the dose, 
were between two cross links. 
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_ number of cross links also proves that with increasing density of the 
network thé mobility of molecular chains is impeded and the recombination 
of free radicals is rendered difficult. There are 4 figures. 


ASSOCIATION: Nauchno-issledovatel 'skiy institut rezinovoy 
promyshlennosti (Scientific Research Institute of the LD 
Rubber Industry). - Inatitut khimicheskoy fiziki Akademii ¥ 
nauk SSSR (Institute of Chemical Physics of the Academy of v 
Sciences USSR) 


PRESENTED: May 21,1962, by VY. NX. Kondrat 'yev, Academician 
SUBMITTED: May 25, 1962 
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"The role of free readicals in the radiation vulcanizing of elastomers." 


Report submitted to the Conference on 2dfdd the Application of Large Radiation 
Sources in Industry, Salzburg, Austria 27-31 May 1963 
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Prenkel', R. Sh., Kuz'minskiy, A. 8. 


The effect of various salts of diphenylguanidine (DPhG) on the rate 
of vulcanization and the resistance to ecorching of rubber mixes 
based on natural rubber (NR), CKC-30 (SKS-30), and CKB ~30 
(SKB-30) 


PERIODICAL: Kauchuk 1 rezina, no. 3, 1963, 8-9 


TEXT: A study was made of the effects of acetic and hydrochloric acid 
salts of DPhG on the rate of vulcanization and resistance to scorching of rubber 
mixes based on NR, SKS-30 and SKB~30. Experimental data showed that a replace~ 
ment of DPhG by its acetic-acid salt has very little effect on the vulcanization 
rate of the NR-base mixes, while a replacement by its hydrochloric salt sharply 
impedes the process rate. Experiments with various mixes using only the acetic~ 
acid DPhG as a replacement, showed that rubber mixes containing the acetio-acid 
DPhG were far-more 1 “sistant to-soorching than similar mixes containing the  __ 


“"“pPhQ.- It -is coneluded that the acetio-acid salt of the DPn@, in combination": [: 
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with other accelerators, ensures.a vuloanization rate of rubber mixes based on NR 
SKS-30 and SKB-30 equal to that of DPhG; and a much higher resistance of the 
_ mixes to scorching. There are 2 tables and 1 figure. 


ASSOCIATION: Volzhskiy filial nauchno-issledovatel'skogo instituta rezinovoy - 


promyshlennesti (The Volga Branch of the Scientific Research 
Institute of the Rubber Industry) 
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B 'ATHOR: Lyubchanskaya, L. Io5 Degtava, 1. G.j Angert, L. Q.3 Kuntminskty, ApS. 


‘RTTLE: Accelerated method for datermining the guaranteed atorege life span of =, 
_ivulcanized rubbers le 


SOURCE; Kauchuk 1 xezina, no. 4, 1963, 17-20 | | oo 7 
MOPTC TAGS: vwwleantsed rubber, storege life, creep, stress, relaxation, thermal - ia 
seeing, extension : . ee 


{ABSTRACT: The principle of the mathod propoded by the authors consists in extre- 
ipolating the recorded aging rate of rubbers*at high temperatures to fit the thermal 
jconditions of the storage place. To this end it was important not only to select 
‘tests sensitive to changes associated with the eging of rubber but also to make sure) 
‘that the said changes were proceeding at an even rate. Depending on the ectual con- 
lditions of storage, the thermal. accelerated aging test mist be conducted on rubbers: 
H. jeither under stress or without it, and in the mediun the rubber is surrounded with. | 
'Tt is suggested that the themal tests be conducted in serles at 20C intervals, H 
‘with an upper temperature level of 90-100C for natural rubber for naturel rubber und _ 
i110-130C for synthetic rubber. In the present investigation stress was chosen es en 
]dndex of aging. It vas conducted on 10x10-mm plugs of vulcanized SKN-16 rubber =| 
. ' { 
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By oe eg ee ne ay ae eae 
‘unas longitudinal pressure stress in an of] medium at 50, 70, WO, and 110C. The 
magnitude of the stress, signa, wea measured initially end efter verious time intex- 
vals. From these, the kinetics of continuous relexation cf stress as well as the. 
-storege life span of rubber SKN-18 at 25C were calculated, the latter emounting to , 
‘nine years, which epproximates the figure found fron practice. Orig. ert. hess 9 { - 
formas end 3 charts. : ie 


L ASSOCIATION: Nauchno-issledovatel 'akly institut rezinovoy peony asaonets (Setene | 
tific Research Institute of Rubber Industry) - 
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MITIE: Aging’of vulcanized rubbers derived from methylvinylpyridine rubber V.. 
under static compression - 


AUTHOR: Angert, L. G.; Andreyeva, A. I.; Kuz'minskty, A. 3. 


| SOURCE: Kauchuk 1 rezina, no. 6, 1963, 13-17 . 


' TOPIC TAGS:! compression, static compression, aging of rubber, modulus of 
compression, kinetics of relaxation, thiurem resins, deformation 


: ABSTRACT: The present study was undertaken to test the aging of vulcanized © 


‘ rubber articles subject to pressure in hydreulic installations. Six vulcanized 
rubpers were prepared on a 89% butadiene- and 194 2-methyl<5-vinylpyridine base. 
Cylinders (8. by 10mm) were squeezed in a vise at a constant 30% deformation and 
allowed to age in the air and in nitrogen for a period of 10-20 days, at tempera- 
tures ranging from 100-150C. The modulus of initial stress of the vulcanized 
rubbers and the magnitude of their residual deformation were determined. It 
was found that the rubbers vulcanized with thiuram as well as with tetrachlor- 
-quinone were the most resistant to aging. Unlike the usually observed relation- 
. ship between the rates of chemical relaxation end the accumlation of residual 
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b=" Maeformatiol. tn-rutbera:valeanteea-vith-thturem,-sulfur;-Altax, —end_tetraquincae, —| —__ 

-™ ~~: the present study showed the. accumilation of residual deformation proceeding" > 
; ! faster than the relexation of stressfnis may be due to the predominance under et a 

' these conditions of structuration processes. The effect on aging of several { 

organi. antioxidants was also studied. Of these p-oxt phenyl -beta -naphthylemine i 

‘was found to be the most effective in rubber vulcanized with sulftir and Altax. N 


‘Orig. art. has: 4 charts and 2 tables. 


‘ ASSOCIATION: Nauchno-issledovatel'skiy institut rezinovoy promy#shlennostd 
| (Scientific Research Institute of the Rubber Industry) 
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TT TLE: of the Council of Economic Cooperation, on the aging and atabili- 


ScuRcES Kauchuk 4 rezina, nO. 7; 1963, 52-53 


“OPTIC TLGS: nonvuleenized rubber, vulcanized rubber, ‘aging, stabilizer, oxidation, 


‘0 Zone - 


ABSTRACT: The conference was held at Pognan, Poland, fron Nov. 27 = Dac. 2, 1962 
Jand had 12 topics pertoining to eging and stabilization of rubber on the. agenda. . 


i 


‘The partied pants. were specialists from Bulgaria, Hungary, German Demoerstic - 
Reyublic, Poland, Rumania, SSSR, and Czechoslovakia. The leading subjects dealt 
‘with the proper selection of raw material, with emphasis on resistance to aging in 
‘tropical climate, with performence annlysis of rubber items end the role floyed by 
‘pping. In the review papers by Russien and Yolish dologates the main attention was . 


centered on tho role of machanical stresses on the torperature aging ° rubbers, on | 


aging at high temperatures and in troricel climates, as well as egingttnder the 
‘effect of ionizing radiation A Soviat woman dolegate pointed out methods of 
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4 fatigue. “dibs tendes == ‘Other Soviet ‘apectaliats: ‘peconaended for ae 
protection against ozone cracking and for enhanoing resistance to fatigue the use of 
.imderocrystalline waxes 401014, Sentoflex, ond ‘Antilux. Of great practical importerce 
- twas the nork dealing with aging under stress. The formation of complexes with 
-: imetels of variable valence was of interest. The Conference pointed out the impor- | 
‘tant work conducted in the SSSR, which devotes much ettention to the stabilizntion | 
fof vuleenization centers es well as to the stabilizetion of the roleculer chains. ; 
Wueh: attention was given to the synthesis of new oping-resistant rubbers. It was - 
‘pointed out that Esso is producing eorolynors fof * sobutylene, clopontadi ene, and i 
Loprond| that aro fer more ozone-resistant than bu subbere.6 Tie, O.B.,y @ 
‘copolymers containing 1% cyclopentadione and 2% iaseene not only possesses good : 
imechenical properties but is 80 times rore ozone-resistant than butyl rubber. The | 
‘grafting of special compounds, such as halogenated butyl rubber, to ozone-labile i 
Matural rubbor was 6lso stressed, as was the eddition of 30-407 yrolyvinylehloride | 
‘into nitrile rubber. It was the general opinion that the bess protection against ; 
-ozone was offered by paraphenylenedi amine derivatives, the top rorformance belonging 
ito a recently synthesized American derivative of paraphenylenedianine. A number’ of 
‘other substances were listed that protected rubbor, such as thiourea, diarylemines, | 
otc. An East German delegato reconmended the use of phenyl-bete-naphthylenine as 
Were as microcrystalline waxes, such as Antilux. The Czockoslovak delegate reported 
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bic wo 
x:) srtenaivé work on rubber eping conducted in various climstic zones Gnelaaine 
“Nigeria: and tropical Chine} end recommended the use of not less thrn 5% 20, a 
‘nunber: of antioxidants, as well as rubbers containing oi] and paraffin. Tho Polish 
‘Vaelegate recommended special rubbers ard tires for various climatic zones in _Tungery, 
Poland,' Rumania, East Germany, and the SSSR. Unification of the techniques “or 
i testing tho performance of rubbers in tho tropics, as well as unification of form ' 
‘las, was recommended, A temporatura-testing chombor for oxidation studies in rubber 
i lat terperatures up to 200C was developed in Czechoslovakia, ond an ozone chamber .~ 
th.instellations to-conduct deformetion tests was built by Fulish tecmolopists.-----——-§ 
ha Conference’ adopted a resolution to set up three international climatic stations: 


. f nd also organized the work on aging of rubbers to be conducted by member countries : i 
‘of the Council for Economic cogporetion for the 1963-1965 period. 


"assocr amrat : none. . 
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AUTHORS: — Degteva, T. Gs, Sedova, Ie Me, Kus'minskly, A. &. 


ORIDLEs “Thermal degradation of the fluorine-containing Kel-F 
Ns t elastomer at temperatures above 300°C. I1 i: 
ae | 
‘> PERIODICAL Vysokomolekulyarnyye soyedinenlya, Ve 5, no. 3, 1963, Mae7e4 | 


"> @EXT: Gontinuing the paper published in Vysokomolek. soyed., 3, 671». 1961, | 
the thermal degradation of Kel-F, a tetrafluoro chloro ethylene - vinylidene 


-. fluoride copolymer, wae atudied in vacuo at 340 - 360°C. Results: (1) The! 
effective activation energy of the degradation process is 53 kcal/mole. H 
(2) Products of molecular weight ~490 are mainly formed in the thermal de- | 
gradation. The effective activation energy during formation of these i 

' products is also 53 koal/mole. (3) Besides these "high-molecular" products, 

. 86-10% of a low-molecular liquid is formed. The activation energy of ita | 
formation is 35 kcal/mole. (4) HCl, AF, and Fy are formed a9 gaseous 


| products. (5) The presence of glasa acocleratea the liberation of the 
' hydrogen halides. (6) A radioal-ionio meohanism is aseaumed for the process: 


Sy tard 1/2. 
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of degradation, There are 6 figures, 


. ASSOCIATION: Nauchno-iseledovatel 'skiy institut ‘rezinovoy promyshlennosti 
(Scientific. Research Institute of the Rubber Industry) 


_ | SUBMITTED: © August at, 1961. 
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